Elevated glucose and diabetes promote interleukin-12 cytokine gene expression in mouse macrophages.
Inflammation is emerging as an important mechanism for micro- and macrovascular complication of diabetes. The macrophage plays a key role in the chronic inflammatory response in part by generating particular cytokines. IL-1beta, IL-6, IL12, IL-18, TNFalpha, and interferon-gamma are produced primarily in macrophages and have been associated with accelerated atherosclerosis and altered vascular wall function. In this study, we evaluated the effect and mechanism of high glucose (HG) on gene expression of these cytokines in mouse peritoneal macrophages (MPM). HG led to a 2-fold increase in the mRNA expression of these cytokines, with IL-12 showing the highest activation (5.4-fold) in a time-dependent (3-12 h) and dose-dependent (10, 17.5, and 25 mmol/liter) manner. The effects were specific to HG because mannitol and 3-O-methyl-glucose had no effect on cytokine mRNA expression. HG also increased IL-12 protein accumulation from MPM. We also explored the role of induced and spontaneous diabetes on inflammatory cytokine expression in MPM. Increases in expression in MPM of multiple inflammatory cytokines, including a 20-fold increase in IL-12 mRNA, were observed in streptozotocin-induced type 1 diabetic mice as well as type 2 diabetic db/db mice, suggesting that cytokine gene expression is increased by hyperglycemia in vivo. We next explored potential mechanisms of HG-induced increases in IL-12 mRNA. HG increased the activity of protein kinase C, p38 MAPK (p38), c-Jun terminal kinase, and inhibitory-kappaB kinase in MPM. Furthermore, inhibitors of these signaling pathways significantly reduced HG-induced IL-12 mRNA expression in MPM. These results provide evidence for a potentially important mechanism linking elevated glucose and diabetes to inflammation.